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(57) ABSTRACT

Vibration 1s prevented in a multi-nip calender (1) or an array
of multi-nip calendars. Each calender has a lower roll (3;
40), an upper roll (3; 30) and two or more intermediate rolls.
A fiber web 1s conveyed through the closed roll nips of the
calenders. The intermediate rolls (3) have load-relieving
apparatus and the upper roll (3; 30) and the lower roll (3; 40)
have loading apparatus, while loading apparatus are con-
nected to the lower roll (3; 40) and/or the upper roll (3; 30)
for loading these rolls from the outside 1n a direction parallel
with the calender plane. The running parameters (9) 1ntlu-
encing the calendering impulse of one or more selected roll
nips (N) are intermittently or continuously changed, such
that the overall calendering impulse (9) of the calender or
calender array and/or the quality variables (21) of the fiber
web remain substantially constant and/or within predeter-
mined limaits.

11 Claims, 2 Drawing Sheets
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METHOD AND ARRANGEMENT FOR
PREVENTING VIBRATIONS IN A MULTI-NIP
CALENDER OR CALENDER ARRAY

CROSS REFERENCES TO RELATED
APPLICATIONS

This application 1s a U.S. national stage application of
international app. No. PCT/F12004/000720, filed Nov. 26,
2004, the disclosure of which 1s incorporated by reference
herein, and claims priority on Finnish App. No. 20031735,
Filed Nov. 27, 2003.

STATEMENT AS TO RIGHTS TO INVENTIONS
MADE UNDER FEDERALLY SPONSORED
RESEARCH AND DEVELOPMENT

Not applicable.

BACKGROUND OF THE INVENTION

The mvention relates to a method for preventing vibra-
tions 1n a multi-nip calender, and to an arrangement for
preventing vibrations in a multi-nip calender.

The multi-nip calender examined 1n this invention com-
prises an upper roll and a lower roll, which are equipped
with variable-crown means within the rolls. The upper
and/or lower roll can be loaded by external hydraulic
cylinders 1n a direction parallel to plane of the set of rolls,
thus generating the desired overall nip pressure and nip
pressure distribution 1n the roll nips of the set of rolls. Two
or more intermediate rolls are disposed between the upper
and lower roll, in alignment with these. Support arms are
attached to bearing houses provided at the ends of the
intermediate rolls, the intermediate rolls being articulated
from the support arms to the calender frame. Load-relieving
means, such as hydraulic cylinders, are connected to the
support arms for relieving the weight of the intermediate
rolls proper and that of associated auxiliary devices, such as
doctor blades, steamer boxes and output rolls.

In a multi-nip calender, there are frequently generated
vibrations impairing the calendering result, particularly in
cases where the calendering conditions (including nip pres-
sure, moisture of the fiber web, speed of the fiber web) have
remained constant over a long period. DE patent specifica-
tion 10036574 discloses a method for calendering a fiber
web 1n a multi-nip calender with a view to preventing such
vibrations generated in a multi-nip set of rolls. The method
alters the mip load exerted on a multi-nip calender. Such
altered nip load may prevent vibrations in a set of rolls, yet
involving the problem of poorer printing characteristics of
certain paper grades.

SUMMARY OF THE INVENTION

The purpose of the mvention 1s to eliminate the problems
occurring 1 prior art. Thus, the main objective of the
invention 1s to prevent generation of vibration 1n a multi-nip
calender. A second objective of the invention 1s to prevent
generation of vibrations without substantially altering the
printing characteristics of the fiber web.

The method and arrangement of the invention achieve the
objectives defined above. The method of the mvention for
preventing vibrations 1 a multi-mip calender or multi-nip
calender array comprises, in each multi-nip calender, a lower
roll, an upper roll and two or more intermediate rolls
between the lower roll and the upper roll. The fiber web can
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be conveyed through the roll nips of two or more multi-nip
calenders with the roll nips closed. The intermediate rolls are
equipped with load-relieving means and both the upper roll
and the lower roll are equipped with loading means within
the rolls, and loading means are connected to the lower roll
and/or upper roll for loading said rolls from the outside 1n
the direction of the calender plane. In a multi-nip calender
or multi-nip calender array, the running parameters acting on
the calendering impulse of one or more selected roll nips are
modified continuously or periodically, with the overall cal-
endering impulse of a calender or calender array and/or the
quality variables of the fiber web remaining substantially
constant or within predetermined limaits.

The arrangement of the invention, in turn, comprises a
control system and a measuring system, the control system
comprising a calculation umt and a regulation unit. The
regulation unit serves for continuous or periodic changes of
the running parameters acting on the calendering impulse of
selected one or more roll nips under the control commands
from the calculation unit, so that the overall impulse of the
calender or calender array and/or the quality variables of the
fiber web remain substantially constant or within predeter-
mined limaits.

The invention 1s based on profiling the fiber web 1n a
multi-nip calender by modifying periodically or continu-
ously the profiling conditions and at the same time the
calendering 1mpulse 1n individual roll nips. However, con-
sidering a calender or a calender array as a whole, the overall
calendering impulse received by the fiber web and the
quality variables of the fiber web remain constantly within
desired limits. This 1s achieved with the following proce-
dure: when the running parameters of a calender, such as the
support pressure exerted on the support arms by the load-
relieving means of the itermediate rolls, the roll tempera-
ture etc. are modified into one direction in one roll nip, the
same or different running parameters are modified 1n the
inverse direction 1n a second roll nip, yet without moditying
the quality variables 1n their totality after fiber web calen-
dering in the calender or calender array. In a preferred
embodiment of the invention, the nip load 1s continuously or
intermittently modified during the run of individual roll nips,
with the overall nip load of a calender or calender array
and/or the overall calendering angle remaining within the
desired limaits.

The notable advantage over known arrangements and
methods for alleviating vibrations i multi-mip calenders
achieved by the method of the mvention 1s that, while the
method prevents etliciently vibrations i a multi-nip cal-
ender by modification of the profilation of the fiber web 1n
individual roll nips under varied calendering impulses 1n
cach nip, 1t still does not alter the quality characteristics of
the fiber web or the overall calendering impulse received by
the fiber web, with a given multi-nip calender or multi-nip
calender array considered as a whole.

In this context, a calendering impulse stands for the
profilation taking place in the fiber web 1n the roll nip under
consideration, resulting in the desired finish, smoothness
and density of the fiber web surface. The overall calendering
impulse, 1 turn, implies the profilation process taking place
in the fiber web 1n the calender or calender array under
consideration.

The calendering impulse 1s influenced by the calender
running parameters, consisting 1.¢. of the calender runming
speed, the speed of movement of the fiber web 1n the roll
nips ol the calender, the nip pressure prevailing in the roll
nips, the longitudinal linear pressure profile of the roll, the
moisture of the fiber web, the specific properties of the fiber
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web, etc. The principal calender running parameters relate to
the compression and to the compression period of the fiber
web, which act on the inherent structure of the fiber web,
such as a paper web. The overall compression of the
calender depends chiefly on the linear pressure prevailing 1in
the roll mips, on the roll coatings and on the roll diameters.
In a multi-nip calender, the overall compression period
exerted by the calender on the fiber web, 1n turn, depends
mainly on the nip lengths, the calender running speed and
the number of nips, and among these adjustable runming
parameters, the calender runming speed 1s easiest to use,
determining the speed of movement of the fiber web 1n the
roll nips of a multi-nip calender. The surface characteristics
of paper, 1.¢. the finish, can be influenced with the moisture
and temperature of the fiber web to be calendered, and also
with the linear pressure profile parallel with the roll. The
fiber web moisture during running can be varied by regu-
lating the temperature of thermo-rolls and also with the use
of web humidification means provided at the ends of the
intermediate rolls, such as steamer boxes. Thermo-rolls are
frequently provided in a multi-nip calender as alternating
intermediate rolls between polymer-coated rolls. The linear
pressure profile 1s controlled 1n a multi-nip calender by
means of loading means within the upper and/or lower roll.

The runming parameters of a multi-mip calender defined
above can be considered not only for each individual cal-
ender or calender array, but also for each roll nip within one
calender. In accordance with the invention, the running
parameters are varied for each roll nip without, however,
altering the actual calendering result (the quality vaniables of
the fiber web and the overall calendering impulse) for each
calender or calender array. The particular objective 1s to
maintain the cumulative nip pressure substantially constant
in each calender or calender array.

The mvention 1s described 1n further detail below with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of the arrangement of the
invention applied to a typical multi-nip calender, viewed
directly towards the end of the calender.

FIG. 2 1s a simplified view of the multi-nip calender of
FIG. 1 with 1ts nip pressure distribution shown for each nip.

FIG. 3 shows the control system used 1n the arrangement
of the mvention 1n the form of a block diagram.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the multi-nip calender shown in FIG. 1, the fiber web
W enters the calender from above via the guide roll and the
output roll, and leaves the calender from the bottom. The
calender comprises an upper roll 3; 30, a lower roll 3; 40,
and located 1n the same plane between these, six interme-
diate rolls 3; 31-3; 36. The upper and lower roll may consist
of e.g. heatable thermo-rolls. Among the intermediate rolls,
the uppermost roll 31 and the lowermost roll 36 and the two
central intermediate rolls 33, 34 are polymer-coated metal
rolls, the remaiming intermediate rolls 32 and 35 being
heatable metal-coated thermo-rolls. Thermo-rolls can be
heated either with a fluid, such as water or oil, introduced
into the rolls, underneath their mantle, or when higher
temperatures are desired, by using external induction heat-
ing of the mantle. The design of thermo-rolls and polymer-
coated rolls 1s conventional per se. Between the central
intermediate rolls (polymer-coated rolls 33, 34), the calender
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comprises a “reverse roll” for control of one-sidedness of the
paper. The calender comprises a control system 7 for con-
trolling the calendering of a paper web 1 a multi-nip
calender 1 and for reducing vibrations in the calender in
accordance with the method of the invention.

The plane P passing through the upper and the lower roll
and the intermediate rolls 1s called the plane of the set of
rolls. The set of rolls has a substantially vertical plane. The
design of the load-compensating means of the upper inter-
mediate roll 31 1s examined below. The load-compensating
means of the remaining intermediate rolls have a similar
design. The ends of the itermediate roll 3; 31 are fitted
rotatably into their bearing houses 3a; 31aq and support arms
3b; 31b are connected to these bearing houses by articulation
to the frame at their articulation 315'. Load-compensating
means 3c¢; 31c, such as hydraulic cylinders, have been
attached to the support arms 3b; 31c¢ for raising and lowering
the support arms 3b; 31c. Output rolls 8 have been con-
nected to the bearing houses 3a of the intermediate rolls for
taking the fiber web W from one roll nip to another 1n the
multi-nip calender 1.

The upper roll 3; 30 and lower roll 3; 40 of the calender
1 are equipped with loading elements within said rolls for
desired compensation of the deflection of the roll mantles.
The loading elements provided within the rolls have a
conventional design per se; the loading elements may con-
sist e.g. of cylinder arrays, which can be controlled zone-
wise by opening and closing liquid ducts leading to cylin-
ders underneath the roll mantle 1n the roll nip. In a preferred
embodiment, three longitudinal rows of hydraulic cylinders
are provided within the rolls. The axes of the upper roll 3;
30 and the lower roll 3; 40 are disposed rotatably with their
ends fitted 1n respective bearing housings 30a and 40a, and
these bearing housings 30a and 40aq are articulated over
related loading arms 306 and 406 1n the frame 4 of the
calender 1. The upper roll and lower roll can be accordingly
loaded parallel to the plane P of the set of rolls by loading
means 30c and 40c¢, such as external hydraulic cylinders,
attached above and underneath the rolls. The uppermost roll
3; 30 can be pressed downwardly by means of loading
means 30; 30¢, with the roll moving vertically downwardly,
and the lowermost roll 3; 40, 1n turn, can be lifted upwards
with loading means 40; 40¢, and then the roll rises vertically
upwards. When the lowermost roll 1s lifted upwardly and/or
the uppermost rolls 1s pressed downwardly, the roll nips N;
nl, n2, n3, n4, n5 n6, n7 between the rolls 1n a set of rolls,
or at least some of them, close, while the desired nip
pressure 1s generated 1n the roll nips N. The longitudinal nip
pressure distribution (linear pressure distribution of the roll
nips) 1s controlled with loading means provided within the
upper roll 3; 30 and the lower roll 3; 40 (not shown 1n the
figure).

Hach intermediate roll 3; 31, 32, 33, 34, 35, 36 1s
subjected not only to the loading pressure exerted by the
upper and/or lower roll 3; 30, 40, but also to the weight of
auxiliary means, such as doctor blades, steamer boxes (not
shown 1n the figures) fixed to bearing houses 3a provided at
the ends of said intermediate rolls, and also to that of output
rolls 8. The weight of the auxiliary means and of the rolls
proper acting over the bearing housings on the ends of these
rolls can be compensated completely or partly with hydrau-
lic cylinders 3¢ fixed to support arms 35 connected to the
bearing housings 3a of the mtermediate rolls 3; 31-3; 36.
Depending on the load relief of each intermediate roll 3,
31-3;36 and on the loading pressure of the upper and lower
roll 3; 40, 30, the linear (overall) loading angle of the
calender 1 can be altered as desired.
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FIG. 2 illustrates the linear loading angle of a multi-nip
calender 1 a calender of FIG. 1. The figure shows the
multi-nip calender of FIG. 1 1n a simplified form. The figure
exemplifies the distribution of a linear load generated with
two different loading angles o.; ol and a; a2 between the
roll mips N; nl to n7.

The loading angle o illustrates the overall mip load of the
calender and the distribution of the overall nip load over the
individual roll nips N. The nip forces prevailing in the roll
nips N; nl . . . n7 are adjusted so that the diflerence between
the nip forces of the uppermost roll 3; 30 (upper roll) and the
lowermost roll 3; 40 (lower roll) 1s at a given level 1n the
calender, implying adjustment of the loading angle . The
linear overall load of the calender depends on the base load
of the calender 1, 1.e. on the weight of the intermediate rolls
3. 31-3; 36 proper and that of the related auxiliary means and
on the additional load generated by the upper roll and the
lower roll. In a preferred case, the weight exerted by each
intermediate roll 3; 31-3; 36 and the auxiliary means con-
nected to 1ts ends (ci. FIG. 1) has been compensated so that
the remaining weight causing the crown of this particular
intermediate roll generates equal detlection 1n each roll. This
allows calculation of the nip load of each intermediate roll
by means of the characteristics of the intermediate roll, the
roll detlection and the pressure exerted on the roll. The
overall nip load of the calender 1s the sum of the nip loads
of these rolls. Defining, calculating and performing the
linear loading angle are operations known per se, and thus
WO patent application FI98/00392 1s cited with respect to
these.

The nip load can be calculated separately for each roll nip
N; nl . .. n7 after the desired load angle a of the calender
has been calculated. The nip load on the roll nip 1s calculated
on the linear load angle o of the calender using the calcu-
lating means and calculating methods described 1n the WO
patent application mentioned above. The linear load angle
can be altered using the calculating means and calculating
methods described 1n the WO patent application mentioned
above, and so 1s the distribution of the (overall) load angle
between the individual roll nips nl to n7. Thus, in the
multi-nip calender illustrated 1n FIG. 2, comprising six
intermediate rolls 3; 3-13;36, a lower roll 3; 40 and an upper
roll 3; 30, the load angle a can be selected relatively freely,
provided that the control and calculation methods described
in the WO patent application above are used. Subsequently,
the load angle determines the degree to which the load-
compensating means 3¢ of the intermediate rolls 3 compen-
sate for the weight of each intermediate roll and the related
auxiliary means. In FIG. 2, the load angle a 1s 90 degrees,
compensating tully for the weight of each intermediate roll
3; 31-3; 36 proper and for that of the auxiliary means. The
load angle ., &2 1s 1n the range 75-80 degrees. With the load
angle a defined 1n terms of the desired calendering result, the
nip pressure prevailing in each roll nip N; nl to n7 can be
calculated and/or measured on the basis of this load angle.
In case the nip pressure of say, an individual roll nip nl to
n7 1s subsequently altered in order to prevent generation of
vibrations in the multi-nip calender, the calculation formulas
disclosed 1n the WO patent application above allows deter-
mination of the degree to which the nip pressures prevailing
in one or more roll nips and the running parameters acting
on the nip pressures (1n thus case the support forces exerted
by the load-compensating means 3¢ on the support arms 35)
need to be changed for compensating the previous changes,
so that the overall nip pressure prevailing in the calender 1
and the load angle a remain constant or at least within
predetermined limats.
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FIG. 3 illustrates how to prevent vibrations in a multi-nip
calender 1 of FIG. 1 using the method of the mnvention and
maintaining the overall calendering impulse 11 and/or the
quality variables 21 of the fiber web constant 1n the calen-
dering impulse measurement block 6; 10. The overall cal-
endering impulse 11 measures the overall impact of selected
running parameters 9 on a fiber web to be calendered 1n the
roll nips of a multi-nip calender. The quality variables 21, in
turn, serve to measure the change of different characteristics
of the fiber web 1n the course of calendering. Such quality
variables 21 consist e.g. of the finish, smoothness and
density of the paper web, and they are acted on with different
calender running parameters, which have been discussed
above. The remaining running parameters 9 acting on the
overall impulse are then assumedly constant. A change 1n the
overall calendering impulse 11 can also be evaluated e.g. 1n
a case where the impact of a running parameter 9 on the
overall calendering impulse 11 1s predictable with suflicient
reliability. Unless the overall calendering impulse 11 1s
actually measured, the controls are usually checked by
measurements of the quality variables.

The aim 1s to keep the running parameters 9 selected 1n
the method of the mvention for acting on the overall
calendering impulse 11 constant by comparing the value of
the overall calendering impulse 11 evaluated or determined
on the measured running parameters 9 with a predetermined
set value 12 for the overall calendering impulse 11 and by
keeping the difference variable 13 between the overall
calendering impulse 11 and its set value 12 thus obtained at
a mimimum value (close to zero). Instead of the overall
calendering impulse 11, one could also monitor only some
partial variables of the overall calendering impulse 11, such
as the overall pressure prevailing in the roll nips (ct. FIG. 2).
In that case, one could measure e.g. only the overall nip
pressure ol the calender explained 1n conjunction with FIG.
2. Among the running parameters 9 acting on the overall nip
pressure, the principal parameters are the loading pressure
on the upper and/or lower roll and the weight of the auxiliary
means connected to the intermediate rolls to be compensated
with the load-compensating means 3¢ of the intermediate
rolls 3; 31-3;36. It 1s stmultaneously possible to change also
the running parameters 9 acting on the calendering impulse
of individual roll nips periodically or intermittently using a
selected change means 33 and a calculation unit 51. The
predicted change of the overall calendering impulse 11
caused by the changes of the running parameters 9 can be
taken 1nto account by calculatory means in the calculation
unit, 1t can be evaluated or calculated on the basis of a
suitable predetermined difference variable 13 between the
compensation function and/or the overall impulse used as
compensation means 54. The calculation unit 51 calculates,
on the basis of the change function used as change means 53,
the compensation function 54 and/or difference variable 13
of the overall calendering impulse 11 (or a partial varniable of
this), the changes to be carried out 1in the running parameters
9 of appropriate roll nips, by means of which 1t 1s intended
to compensate the changes of the same or different running
parameters 9 in the other roll nips, in order to prevent
generation of vibrations 1n a multi-nip calender.

In addition to or instead of the overall calendering
impulse 11 or its partial variables mentioned above, 1t 15 also
possible to monitor the changes of selected quality variables
21 of a fiber web, such as a paper web, and to perform
compensation of the running parameters 9 entirely or partly
on the basis of predicted (evaluated) and/or measured
changes of the quality variables. Carrying out periodic or
intermittent changes of the first running parameters 9, which
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act on the calendering impulse and/or the quality varniables
in the first roll nips and prevent vibrations in a multi-nip
calender 1, involves measurement or evaluation of the
influence of such changes on the quality variables of the
fiber web, such as the smoothness and density of the paper
web on the calender level. This 1s followed by changes of the
other running parameters 9, whose influence on the calen-
dering impulse and/or the quality variables of the fiber web
in the other roll nips compensates for the changes caused by
the first runming parameters in the calendering impulse
and/or quality variables of the first roll nips. The changes to
be made 1n the other roll nips are evaluated on the basis of
quality variables 21 of the fiber web as measured or pre-
dicted after the calender.

FIG. 3 illustrates how quality varniables are taken into
account 1n the method of the invention with a block 6; 20 for
measuring quality variables. Depending on the selected
intermittent or continuous manner of changing, changes are
made over the regulation unit 52 to the first running param-
cters 9, which change the calendering impulse recerved by
the fiber web 1n the first roll nips and thus reduce the
vibration susceptibility of the multi-nip calender. After this,
or simultancously with this, the calculation unit 51 calcu-
lates the changes of the second running parameters com-
pensating for the changes of the first running parameters, the
changes of the second running parameters being made over
the regulation unit 52 in the selected manner of adjustment
in the second roll mips. Then the quality variables 21 of the
fiber web, such as finish and thickness, are measured after
the calender (frequently both before and after the calender).
These measured quality variables 21 of the fiber web are
compared with their set values 22, and on the basis of the
differences variables 23 obtained from the quality variables,
the accuracy of the changes of the running parameters 1s
checked through the calculation unit 51, and any additional
changes are made to the first and/or second running param-
eters 9.

As a variant of the manner of controlling a multi-nip
calender 1 described above, changing the runming param-
cters 9, such as the nip pressure, in specific roll mps,
prevents vibrations 1in a multi-nip calender. These changes of
the running parameters 9 are compensated merely on the
basis of changes of the quality variables 21 measured 1n the
fiber web W; 1 the measured values of the quality vanables
21 of the fiber web do not show any substantial differences
from the set values 22 of these quality variables, there will
be no need for compensating for changes of the runmng

parameters 9 with a view to prevent vibrations. If, however,
the diflerence variable 23 between the measured values 21
and the set values 22 grows too much due to changes of the
running parameters 9, the changes are compensated, as
described above, by means of the calculation unit 51 and the
regulation unit 52.

If, instead of changes of the overall calendering impulse
11, changes of the overall nip pressure are measured and
evaluated as described above 1n connection with FIG. 2, one
secks to keep the load angle o constant as described 1n
connection with FIG. 2. When 1t 1s desirable to prevent
vibrations 1 a multi-nip calender by changing the nip
pressure 1n one or more roll nips N under a given change
function 54 (e.g. by alternating changing the pressure of
cach roll nip at given intervals), the running parameters 9
required for generating the changes of the nip pressures in
the roll nips are calculated 1n the calculating umt 351. The
practical operation mvolves calculating the degree to which
the pressure exerted by the hydraulic cylinders 3¢ on the
support arm(s) 3o of first intermediate rolls should be altered
in order to achieve the desired changes of the nip pressure.
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In addition, the calculation unit calculates, on the basis of a
compensating means 34, such as a compensation function or
formula, the degree to which the nip pressure and thus also
the pressure exerted by the hydraulic cylinders 3¢ on the
support arms 36 of the intermediate rolls 3 needs to be
changed 1n one or more second roll nips for the overall nip
pressure and the calendering angle o to remain at the desired
values.

Only a number of embodiments of the ivention have
been described above, and it 1s obvious to those skilled 1n the
art that the invention can be implemented 1n many other
ways as well without departing from the inventive idea
defined in the claims.

Thus, the method for preventing vibrations in a multi-nip
calender as described with respect to one single multi-nip
calender above can be extended to an array of several
multi-nip calenders, which is controlled by a control system
for preventing vibrations similar to the one described above.
Changes are then monitored at the level of the calender
array; when the running parameters of individual roll nips of
a calender are changed in order to prevent vibrations, the
compensating changes ol the runming parameters can be
performed in the same calender or in a different one, with the
overall calendering impulse and/or the quality variables of
the fiber web remaining at the desired values 1n the calender
array under consideration.

The mvention claimed 1s:

1. A method for preventing vibrations i a multi-nip
calender or an array of multi-nip calenders, wherein each
multi-nip calender comprises:

a lower roll;

an upper roll; and

two or more mtermediate rolls between the lower roll and

the upper roll, the rolls defining a plurality of roll nips,
wherein a plane 1s defined passing through the upper
roll, the lower roll, and the intermediate rolls, a direc-
tion being defined lying in said plane; and

wherein a fiber web 1s conveyed through the plurality of

roll nips of the multi-nip calender or array of multi-nip
calenders with the roll nips closed, the intermediate
rolls being equipped with load-relieving means and the
upper roll and the lower roll being equipped with first
loading means within said upper roll and lower roll and
second loading means being connected to the lower roll
and/or the upper roll for loading said rolls towards the
intermediate rolls in the direction of the plane of the
calender, wherein running parameters are applied to
cach of the plurality of closed roll mips to apply a
calendering impulse to the web, and wherein the entire
multi-nip calender or array of multi-nip calenders
applies an overall calendering impulse to the web to
produce a web which leaves the multi-nip calender or
array of multi-mip calenders with certain quality vari-
ables;

the method comprising:

continuously or intermittently changing the running

parameters acting on the calendering impulse of one or
more selected roll nips of the plurality of closed roll
nips so that the overall calendering impulse of the
calender or calender array and/or the quality variables
of the fiber web remain substantially constant and/or
within predetermined limits.

2. The method of claim 1, wherein the step of changing
the running parameters acting on the calendering impulse of
one or more selected roll nips comprises changing the
running parameters acting on nip pressure of the selected
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roll nips/roll nip so that an overall nip pressure of the
multi-nip calender or calender array remains within prede-
termined limits or constant.

3. The method of claim 2, wherein the nip pressure of
individual roll nips 1s changed so that a calendering angle of
the multi-nmip calender remains within predetermined limits.

4. The method of claim 3, wherein the upper roll applies
a pressure on the intermediate rolls, and wherein the lower
roll applies a pressure on the itermediate rolls, such that
there 1s a pressure difference, and wherein the calendering
angle 1s maintained at a desired value by keeping the
pressure difference exerted by the upper and lower roll on
the intermediate rolls of the multi-nip calender at a desired
value.

5. The method of claim 1 wherein the step of changing the
running parameters acting on the calendering impulse of one
or more selected roll nips comprises changing continuously
or intermittently selected running parameters acting on the
calendering impulse of one or more {first roll nips 1 a
multi-nmip calender or multi-mip calender array, and further
comprising the steps of

measuring or evaluating the overall calendering impulse
of the calender or calender array or 1ts partial variables
and/or of selected quality variables of the fiber web;
and

changing the running parameters acting on the calender-
ing impulse of one or more second roll nips so that the
overall calendering impulse and/or the quality vanables
of the fiber web remain substantially constant.

6. The method of claim 5, wherein the method comprises
changing the running parameters by changing the nip pres-
sure of one or more roll nips and measuring the changes of
the overall calendering impulse by determining the changes
of the overall nip pressure of the calender or calender array.

7. An arrangement for preventing vibrations 1n a multi-nip
calender or an array of multi-nip calenders, each multi-nip
calender comprising a lower roll, an upper roll and one or
more mtermediate rolls between the lower roll and the upper
roll, wherein a plane i1s defined passing through the upper
roll, the lower roll, and the intermediate rolls, a direction
being defined lying in said plane, a fiber web being con-
veyable through two or more roll nips of the multi-nip
calender with the roll nips closed, the intermediate rolls
being equipped with load-relieving means and the upper roll
and the lower roll being equipped with first loading means
within said upper roll and lower roll and second loading
means being connected to the lower roll and/or upper roll,
respectively, for loading the rolls towards the intermediate
rolls in the direction of the plane of the calender, wherein
running parameters are applied to each of said two or more
closed roll mips to apply a calendering impulse to the web,
and wherein the entire multi-nip calender or array of multi-
nip calenders applies an overall calendering impulse to the
web to produce a web which leaves the multi-nip calender
or array ol multi-nip calenders with certain quality variables;
the arrangement comprising;:

a measurement system;

a control system, which comprises a calculation unit
which 1ssues control commands and a regulation unit,
the regulation unit allowing continuous or intermittent
changes of running parameters acting on the calender-
ing impulse of one or more roll nips of said two or more
closed roll nips on the basis of the control commands
from the calculation unit, so that the overall calender-
ing 1mpulse of the calender or calender array and/or the
quality variables of the fiber web remain substantially
constant or within predetermined limits.

5

10

15

20

25

30

35

40

45

50

55

60

65

10

8. The arrangement of claim 7 wherein:

the calculation unit of the control system determines
changes of the running parameters to be made in each
roll nip on the basis of data delivered from a change
means, a compensating means and the measurement
system;

the regulation unit of the control system regulates the

running parameters of the multi-nip calender or cal-
ender array on the basis of information received from
the calculation unit and values of the running param-
eters; and

the measurement system comprises means for receiving

information about the overall calendering impulse of
the calender or calender array and/or the quality vari-
ables of the fiber web.
9. A method for preventing vibrations 1n a calendering
apparatus having at least one multi-nip calender, each multi-
nip calender having:
a lower roll,
an upper roll,
two or more mtermediate rolls between the lower roll and
the upper roll, wherein a plane 1s defined passing
through the upper roll, the lower roll, and the interme-
diate rolls, a direction being defined lying in said plane,
and wherein a plurality of closed roll nips are defined
between the rolls, and wherein the intermediate rolls
have load-relieving means, and the upper roll and the
lower roll have loading means for loading said rolls
towards the intermediate rolls 1n the direction of the
plane of the calender,
the method comprising:
passing a web through each of the plurality of closed roll
nips of the calendering apparatus to calender the web;

applying running parameters to each of the plurality of
closed roll nips to apply a calendering impulse to the
web, and wherein the calendering apparatus applies an
overall calendering impulse to the web to produce a
web which leaves the calendering apparatus with cer-
tain quality variables; and

continuously or intermittently changing the running

parameters acting on the calendering impulse of one or
more selected roll nips of the plurality of roll nips so
that the overall calendering impulse of the calender or
calender array and/or the quality vanables of the fiber
web remain substantially constant and/or within pre-
determined limits.

10. A method for preventing vibrations 1n a calendering
apparatus having at least one multi-nip calender, each multi-
nip calender having:

a lower roll,

an upper roll,

two or more mtermediate rolls between the lower roll and

the upper roll, wherein a plane 1s defined passing
through the upper roll, the lower roll, and the interme-
diate rolls, and wherein a plurality of closed nips are
defined between the rolls, and wherein the intermediate
rolls have load-relieving means, and the upper roll and
the lower roll have loading means for loading said rolls
towards the intermediate rolls in the plane of the
calender,

the method comprising:

passing a web through each of the plurality of closed mips

of the calendering apparatus to calender the web, the
calendered web leaving the calendering apparatus at a
position downstream of the calendering apparatus, all
positions on the web downstream of the calendering
apparatus being after the calendering apparatus;
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applying running parameters to each of the plurality of running parameters, and changing the running param-
closed nips to apply a calendering impulse to the web, eters of second roll nips of said plurality of closed roll
and wherein the calendering apparatus applies an over- nips to be the second running parameters; and

all calendering impulse to the web to produce a web
which leaves the calendering apparatus with certain s
quality vanables; and
intermittently or continuously changing first runmng
parameters of first roll mips of said plurality of closed

roll mips to change the calendering impulse received by
the web in the first roll nips and thus reduce the 10  11. The method of claim 10 wherein the quality variables

vibration susceptibility of the calender; measured after the calendering apparatus include finish and

after or stmultaneously with changing said first running thickness.
parameters, calculating changes of second running
parameters to compensate for the changes of the first * 0k k% ok

measuring the quality variables of the web after the
calendering apparatus, checking the accuracy of the
changes of the running parameters through a calcula-
tion unit, and making additional changes to the first
and/or second running parameters.
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